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PROBLEM TO BE SOLVED: To improve workability in each operating mode. 

SOLUTION: A proximity sensor 40 contained in a sensor containing part 35 of a body housing 4 is fixed in a 
position faced to a connecting plate 34 integrated with a tool holder 8 to be connected with a control circuit 
41 in a handle 3. The control circuit 41 controls a motor to make a rotational frequency of the tool holder 8 to 
be 700 rpm (low speed rotation) in a hammer drill mode that the connecting plate 34 abuts on a front face of 
the sensor containing part 35, which controls the motor to make the rotational frequency of the tool holder 8 
to be 1500 rpm (high speed rotation) in a drill mode that the connecting plate 34 spaces from the sensor 
containing part 35. 
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Summary 
(57) [Abstract] 

[Technical problem] The workability in each mode of operation is raised. 
[Means for Solution] It is fixed with the posture made to counter the connection plate 34 of a 
tool holder 8 and one, and the proximity sensor 40 contained by the sensor stowage 35 of the 
main part housing 4 is connected to the control circuit 41 in a handle 3. A control circuit 41 
controls a motor so that the rotational frequency of a tool holder 8 serves as 700rpm (low- 
speed rotation), when the connection plate 34 is in the hammer-drill mode which contacts the 
front face of the sensor stowage 35, and when the connection plate 34 is in the drill mode in 
which the sensor stowage 35 is deserted, it controls a motor so that the rotational frequency of 
a tool holder 8 serves as 1500rpm (high-speed rotation). 
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CLAIMS 
[Claim(s)] 

[Claim 1] The hammer drill carried out as the feature in the thing which are the hammer drills in 
the drill mode in which only a rotation operation is transmitted to the bit with which it equipped, 
and the hammer-drill mode in which a rotation operation and a blow operation are transmitted 
to the aforementioned bit which made the two aforementioned modes of operation selectable 
at least, and transmits the aforementioned rotation operation, and for which the rotational 
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' frequency of the aforementioned bit was set up for every mode of operation, respectively. 
[Claim 2] the move member which moves to selection of a mode of operation with a setup of 
the rotational frequency of a bit, and its movement - the hammer drill according to claim 1 
performed by detection means to detect the position of a member, and the control means 
which control the aforementioned rotational frequency based on the detection result by the 
detection means 

[Claim 3] The hammer drill according to claim 2 used as the tool holder which can equip a 
move member with a bit at a nose of cam at one, and changes an order position into shaft 
orientations by the mode of operation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hammer drill which 
made selectable at least two modes of operation in drill mode and hammer-drill mode. 
[0002] 

[Description of the Prior Art] As a power tool used for drilling work etc., the electric drill which 
transmits only a rotation operation to a bit, and the hammer drill which made selectable at least 
two modes of operation with the hammer-drill mode in which the drill mode in which only a 
rotation operation is transmitted, and a rotation operation and a blow operation are transmitted 
are used well. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to acquire predetermined capacity in 
electric drill, it is about 1500 to 2900 rpm about the rotational frequency of a bit. Although what 
was set as the grade is common, it sets to a hammer drill, and they are a relation top with the 
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number of blows, and 700 - 1000rpm. It is set up at the low rotational frequency rather than 
electric drill. Therefore, in the drill mode of a hammer drill, and hammer-drill mode, if the lower 
drilling work of the support by the narrow diameter (less than [ phi12 ]) bit etc. was done, since 
eccrisis of a chip would become bad, after the punching end, the bit stopped being able to 
escape from a hole easily and had caused the fall of workability. 

[0004] Then, invention according to claim 1 aims at offering the hammer drill which can raise 

workability, without spoiling the user-friendliness in each mode of operation. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 is characterized by the thing which transmit the aforementioned rotation 
operation and for which the rotational frequency of the aforementioned bit was set up for every 
mode of operation, respectively, invention according to claim 2 - the purpose of a claim 1 - in 
addition, the move member which moves to selection of a mode of operation with a setup of 
the rotational frequency of a bit in order to set up the rotational frequency of a bit with easy and 
rational composition and its movement - it considers as the composition performed by 
detection means detect the position of a member, and the control means which control the 
aforementioned rotational frequency based on the detection result by the detection means In 
order to raise the workability at the time of the narrow diameter especially above-mentioned 
punching work of a claim 2 in eye in addition, invention according to claim 3 can equip a move 
member with a bit at a nose of cam at one, and is taken as the tool holder which changes an 
order position into shaft orientations by the mode of operation. 
[0006] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. The motor by which drawing 1 does not illustrate the general drawing of a 
hammer drill 1 and drawing 2 in the motor housing 2 which is an expanded sectional view in 
part and formed the handle 3 in one is held, and the output shaft 5 of a motor is the front (the 
left-hand side of drawing 1 is explained as the front.) of the motor housing 2. the following - 
being the same -- it projected in the main part housing 4 connected, and has geared with the 
first gear 7 of the intermediate shaft 6 supported to revolve in parallel with an output shaft 5 
within the main part housing 4 In the main part housing 4, the tool holder 8 as a move member 
which has a narrow diameter portion 9 and the major-diameter section 10 It holds possible 
[ order movement to a rotatable and shaft orientations ] by the needle bearings 1 1 and 1 1 . in 
the major-diameter section 10 While a gear 12 is attached outside and being back energized 
by the coil spring 13, a flange 14 is attached behind a gear 12 and the gear 12 is a tool holder 
8 and really rotated by engagement with the stop gear teeth 15 and 16 formed in the rear face 
of a gear 12, and the front face of a flange 14. In addition, this gear 12 gears with the second 
gear section 17 formed ahead of the intermediate shaft 6. Moreover, it is equipped with the 
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operation sleeve 21 which locks and unlocks the ball 20 which fits in and falls out to the notch 
19 of the bit (here, equipped with the bit 18 for hammer drills) with which it was equipped 
ahead of the narrow diameter portion 9, and serves as a stop possible [ a slide ]. 
[0007] On the other hand, behind an intermediate shaft 6, a boss 22 fits in loosely possible 
[ rotation ], and the end face of the connection arm 24 is connected with a boss's 22 periphery 
by the appearance which leaned the axis through the ball bearing 23. This connection arm 24 
is fixed to revolve by the back end of the piston cylinder 25 loosely inserted in the major- 
diameter section 10 of a tool holder 8 from back, and is contained possible [ a slide of the blow 
child 27 ] through the air chamber 26 in the piston cylinder 25. The meson with which 28 is 
held in a tool holder 8 ahead [ of the blow child 27 ], and 29 are rings which regulate the retreat 
position of a meson 28 within the major-diameter section 10. Moreover, in the intermediate 
shaft 6, the clutch 30 is formed ahead of the boss 22. A clutch 30 gets into gear in the second 
gear section 17, and is attached outside really possible [ rotation and a slide ] with an 
intermediate shaft 6, and movement ahead is regulated by the flange 14 of a tool holder 8. 
Furthermore, the clutch presser foot stitch tongues 31 and 32 which gear mutually are formed 
in the rear face of a clutch 30, and a boss's 22 front face, and both are connected with them 
really possible [ rotation ] in the state of engagement of the clutch presser foot stitch tongues 
31 and 32. 

[0008] And sheathing of the connection plate 34 is carried out to the major-diameter section 10 
of a tool holder 8 through the thrust needle bearing 33 behind the flange 14. The connection 
plate 34 is attached in the sensor stowage 35 which protruded on main part housing 4 inside 
and which is mentioned later, and the main part housing 4, has a retreat position regulated by 
the inner housing 36 which supports the back needle bearing 1 1 , and is energized with the tool 
holder 8 by the coil spring 37 between the needle bearings 1 1 to the front. Moreover, a lower 
part part is connected with a clutch 30 and one, the contact of the eccentric pin 39 of the 
change lever 38 with which the main part housing 4 is equipped is attained further at the soffit, 
and the connection plate 34 can regulate the retreat position of the connection plate 34 with 
the position to the cross direction of the eccentric pin 39 by rotation operation of the change 
lever 38 mentioned later. 

[0009] On the other hand, the proximity sensor 40 as a detection means is contained by the 
sensor stowage 35. It is fixed with the posture which turned the detection side to the front and 
was made to counter the connection plate 34, and the proximity sensor 40 is connected to the 
control circuit 41 as control means built in the handle 3. A control circuit 41 controls the 
rotational frequency of a motor according to the existence of the detecting signal of the 
connection plate 34 obtained from a proximity sensor 40. That is, when the connection plate 34 
is in the retreat position adjacent to the front face of the sensor stowage 35, a control circuit 41 
controls a motor so that the rotational frequency of a tool holder 8 serves as 700rpm (low- 
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speed rotation), and when the connection plate 34 is in the advance position which deserts the 
sensor stowage 35, a control circuit 41 controls a motor so that the rotational frequency of a 
tool holder 8 serves as 1500rpm (high-speed rotation). 

[0010] When an intermediate shaft 6 rotates with the drive of a motor, a tool holder 8 rotates 
through a gear 12, and one is made to rotate the bit 18 for hammer drills inserted in a tool 
holder 8 in the hammer drill 1 constituted like the above in the position of drawing 1 and the 
change lever 38 shown in 2. On the other hand, in the position of the eccentric pin 39 here, 
since retreat is permitted until the connection plate 34 contacts the inner housing 36, the clutch 
30 which the tool holder 8 retreated until the connection plate 34 contacted the inner housing 
36, and retreated simultaneously gears with a boss 22 by forcing a bit on the ground. 
Therefore, the connection arm 24 rocks, a piston cylinder 25 is made to reciprocate forward 
and backward by rotation of a boss 22 accompanying rotation of an intermediate shaft 6, by 
pneumatic spring operation of an air chamber 26, the blow child 27 is interlocked and the 
meson 28 of the front is hit. Therefore, it becomes the hammer-drill mode in which a blow 
operation also joins the bit at a nose of cam with rotation. And in order that a proximity sensor 
40 may detect the connection plate 34 which retreated in this case, rotation of a tool holder 8 
turns into low-speed rotation. 

[001 1] Next, if the eccentric pin 39 is moved to the front, in order for the connection plate 34 to 
move forward and to advance a tool holder 8 and a clutch 30 like drawing 3 by rotation 
operation of the change lever 38, engagement with the clutch presser foot stitch tongue 31 of a 
clutch 30 and a boss's 22 clutch presser foot stitch tongue 32 cancels. However, if a motor is 
made to drive here in order for the engagement state of the gear 12 of a tool holder 8 and the 
second gear section 17 of an intermediate shaft 6 not to change, it will not rotate, but only a 
tool holder 8 will rotate, and a boss 22 will become the drill mode in which only rotation joins 
the bit at drill-chuck 42 nose of cam. and in order for the connection plate 34 to move forward 
in this case and to desert a proximity sensor 40, rotation of a tool holder 8 is high-speed - 
rotation - ** 

[0012] Thus, according to the above-mentioned hammer drill 1, since the rotational frequency 
of a tool holder 8 (bit) is changeable for every mode of operation in hammer-drill mode and 
each drill mode, it becomes selectable about the optimal rotational frequency by each mode of 
operation, and the workability in the drill mode in which use by high-speed rotation is desirable 
improves. Moreover, with the above-mentioned gestalt, since the tool holder 8 which moves to 
selection of a mode of operation with a setup of the rotational frequency of a bit, the tool holder 
8 and the proximity sensor 40 which detects the position of the connection plate 34 of one, and 
the control circuit 41 which controls a rotational frequency based on the detection result by the 
proximity sensor 40 are performing, a setup of the rotational frequency for every mode of 
operation can be performed simply and rationally using a move member. Furthermore, in order 
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that a tool holder 8 may move forward like drawing 4 by friction of a hole and a bit in case 
narrow diameter drilling work tends to be done by the bit 18 for hammer drills, for example in 
the hammer-drill mode of drawing 1 and 2 since the tool holder 8 is adopted as a move 
member, and it is going to draw out a bit from a hole after a drilling end, and the connection 
plate 34 may desert a proximity sensor 40 like drill mode, a bit carries out high-speed rotation 
in this state. Therefore, drawing of a bit can be performed easily and especially the workability 
in narrow diameter punching work increases. 

[0013] In addition, if it is the member which changes a position for every mode of operation in 
this way, a move member can also make a proximity sensor 40 detect the position of not only 
the tool holder 8 but the eccentric pin 39 and a clutch 30 with the above-mentioned gestalt, 
although the rotational frequency is controlled by the tool-holder 8 order position. Therefore, if 
an eccentric pin etc. can be used, this invention will become applicable even if a tool holder is 
not necessarily the hammer drill which gets mixed up in shaft orientations. Moreover, by 
carrying out the multi-statement of the distance with the move member which a proximity 
sensor 40 detects, although the proximity sensor 40 is made to detect two places of a move 
member (tool holder 8) order position, if a rotational frequency is changed gradually, 
improvement in user-friendliness is more expectable [ with the above-mentioned gestalt ]. 
Furthermore, what is necessary is just to apply this invention with the above-mentioned gestalt, 
between the modes of operation which transmit a rotation operation similarly, even if it makes 
selectable three modes of operation which added hammer mode (only blow operation) to this, 
although the selectable hammer drill explains two modes of operation in hammer-drill mode 
and drill mode. 
[0014] 

[Effect of the Invention] According to invention according to claim 1, by the thing which transmit 
a rotation operation and for which the rotational frequency of a bit was set up for every mode of 
operation, respectively, it becomes selectable about the optimal rotational frequency by each 
mode of operation, and the workability in the drill mode in which use by high-speed rotation is 
desirable improves, according to invention according to claim 2, the rotational frequency of a 
bit can be set up with easy and rational composition by having considered as the composition 
which sets up the rotational frequency of a bit by the aforementioned move member, the 
aforementioned detection means, and the aforementioned control means in addition to the 
effect of a claim 1 according to invention according to claim 3, in addition to the effect of a 
claim 2, a move member can be equipped with a bit at a nose of cam at one, and the 
workability at the time of narrow diameter punching work can be especially raised by having 
considered as the tool holder which changes an order position into shaft orientations by the 
mode of operation 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dr awing 1] It is the whole hammer-drill explanatory drawing (hammer-drill mode). 
[ Draw i n g 2] A hammer drill is cross-section explanatory drawing a part (hammer-drill mode). 
[Drawing 3] A hammer drill is cross-section explanatory drawing a part (drill mode). 
[ Dra wi n g 4] A hammer drill is cross-section explanatory drawing a part (hammer-drill mode). 
[Description of Notations] 

1 - .. - a hammer drill and 2 - .. - motor housing and 4 - .. - main part housing and 5 - .. - 
an output shaft and 6 - .. - an intermediate shaft and 8 - .. - a tool holder and 14 - .. - a 
flange and 18 - .. - the bit for hammer drills, and 22 - .. - a boss and 25 - .. - a piston 
cylinder and 27 -- .. -- a blow child and 30 - .. - a clutch and 34 - .. - a connection plate and 
35 - .. - 
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[ Draw ing 31 
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